Changes in passive electric parameters of human erythrocyte membrane during hyperthermia: role of spectrin phosphorylation.
In prefixed by 1 mmol/l OsO4 human erythrocytes, the discocyte shape was preserved upon heating to temperatures which include the denaturation temperature of the main peripheral protein spectrin. Nevertheless, the suspension of fixed cells displayed threshold decrease in its capacitance and resistance at the temperature range where spectrin denaturates. The same changes were established using intact cells and their resealed ghosts. For packed cells (ghosts), the capacitance and resistance decreased about 17% (31%) and 30% (19%). These data indicate a decrease in the beta dispersion of erythrocyte membrane associated, according to a previous study (Ivanov 1997), with the heat denaturation of spectrin at 49.5 degrees C. The amplitude of the 49.5 degrees C decrease in beta dispersion was reversibly reduced in intact erythrocytes and white ghosts following reversible decrease in the phosphorylation of their membrane proteins. It was fully eliminated in ghosts following their resealing with alkaline phosphatase (0.1 mg/ml) which dephosphorylated membrane proteins. These findings are discussed in relation to similar changes found in normal and tumour tissues and cells during hyperthermia.